Resume. Le deplacement Lamb S dans l'argon hydrogenoide (Z=18) a btb mesa6 dans une expeience de temps de vol avec quenching en champ Blectrique. Nous trouvons S=(38,0+_0,6) THZ 05 l'erreur inclut 1'errew statipe la de 0,35 THZ et une erreur systematique estimee 2 0.48 THz.
INTRODUCTION
The comparison between theory and experiment of the Lamb shift is the most rigorous and precise test of the quantum electrodynamic corrections to the binding energy of a charged particle in a Coulomb field [l] . Experiments in hydrogenlike atoms of high nuclear charge Z test the theory for a strong Coulomb field and in the region where the higher order corrections to the binding energy are relatively more important [I] .
If one writes the Lamb shifts as a power series in a and Za (where a is the fine structure constant), then the largest terms have the form:
The term c4a(za) ' is the highest order term which has so far been calculated in the series expansion. At Z=1 it contributes 0.016% but accounts for 12% of the Lamb shift at Z=18. Even allowing for the greater experimental precision attainable at Z=1 current experiments [2] at Z=1 and Z=18
are of comparable sensitivity to deviations in this term. In testing still higher order terms, a high Z measurement offers a substantial advantage in sensitivity. The slow convergence of the series expansion has prompted theoreticians to rate R o f t h e 2Slf2 s t a t e a s a f u n c t i o n of e l e c t r i c f i e l d i s given by [ 6 ] :
where Rs and R a r e t h e n a t u r a l 2s and 2P decay P r a t e s , S is t h e Lamb s h i f t i n r a d i a n s p e r second and V i s t h e r e l a t i v i s t The magnetic f i e l d i s measured w i t h a n i n t e g r a t i n g f l u x meter c a l i b r a t e d a g a i n s t a n u c l e a r magnetic resonance Gauss meter.
The v e l o c i t y i s d e t e r~i n e d t o 3 few p a r t s p e r thousand. by measuring t h e beam energy (approximately 340
MeV) w i t h s u r f a c e b a r r i e r d e t e c t o r s which have been c a l i b r a t e d a g a i n s t a magnetically analyzed argon beam of 346 MeV. E r r o r s from t h e s e v e l o c i t y and magnetic f i e l d measurements make no s i g n i f i c a n t c o n t r i b u t i o n t o t h e Lamb s h i f t e r r o r .
L i f e t i m e s of t h e 2s
s t a t e a r e 112 measured by beam-foil time-of-flight. Bare 9 argon n u c l e i , a t v e l o c i t i e s of 4 x 1 0 cm/s obtained from t h e Lawrence Berkeley Laboratory 2 SuperHILAC a r e passed through 8 ug/cm carbon f o i l l o c a t e d i n a homogenous magnetic f i e l d (Fig. 1 ) . Among t h e n u c l i i which c a p t u r e e l e c t r o n s t h e r a t i o of hydrogenlike atoms t o h e l i u m l i k e atoms is 17:l. The l i t h i u m l i k e f r a c t i o n i s t o o s m a l l t o d e t e c t i n our a p p a r a t u s , however, from t h e known c a p t u r e c r o s s s e c t i o n and f o i l t h i c k n e s s we e s t i m a t e t h e r a t i o of hydrogenlike argon t o l i t h i u m l i k e argon t o b e a t l e a s t 500:l. X-rays from decays i n . f l i g h t o f t h e e x c i t e d s t a t e s a r e observed a t a d i s t a n c e o f approximately 0.6 meters from t h e beam by a p a i r of S i ( L i ) x-ray d e t e c t o r s .
A t y p i c a l p u l s e h e i g h t s p e c t r a i s shown i n Fig. 2 .
The raw d a t a f o r t h e 2s decay curves i s t h e 112 pulse-height s p e c t r a measured a s a f u n c t i o n of x-ray d e t e c t o r p o s i t i o n downstream of t h e f o i l .
The i n t e n s i t y is normalized t o t h e i n t e g r a t e d Furthermore, atoms undergoing transitions in which the principle quantum number n decreases more rapidly than the orbital angular momentum R have a high probability of reaching states of maximum R = n-1 which are long-lived and decay through. the chain .... 4F, 3D, 2P, 1s. An upper limit to the cascading to the 2s state can be 112 made from examination of the spectra (Fig. 2) as follows. Assume that all of ,the counts in the (240 eV Gaussian width) region 4000 eV -4700 eV are from (Doppler shifted) decays nP + 1s (n > 2).
res o l u t i o n of 280 eV and t h e s p e c t r a i s Doppler s h i f t e d 4% due t o t h e d e f l e c t i o n o f t h e beam i n t h e magnetic
The branching ratio 181 nP + 1S:nP -t 2s (n > 2) is about 7.5:l. By comparing the number of counts in the two-photon continuum with the (n > 2)P + 1s. rate we find an upper limit of 0.2% of the observed two-photon counts orginating from cascades to the 2SlI2 state, an insignificant contribution. At larger foil-detector separations the upper limit is much smaller. We emphasize that this upper limit is derived from purely experimental quantities and is model independent. The large energy gap between the series limit of the Balmer series at 1100 eV and the beginning of the Lyman series at 3318 eV assures the absence of interfering lines in this region of the two-photon spectra. 
RESULTS
The r e s u l t f o r t h e Lamb s h i f t i s 38.0 f 0.6 THz. C o n t r i b u t i o n s t o t h e e r r o r a r e s t a t i s t i c s a t t h e l a l e v e l of 0.35 THz which i s mostly due t o v a r i a t i o n i n t h e background; 0.45 THz, from 1 u n c e r t a i n t y i n t h e 2 So f r a c t i o n , and 0.15 THz miscellaneous.
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